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REMARKS 

Favorable reconsideration is respectfully requested in view of the above 
amendments and following remarks. Claim 1 5 has been amended editorially. No new 
matter has been added. Claims 1 1, 14 and 15 are pending. 

Information Disclosure Statement 

A line was crossed through the Stennicke et al. reference (Stennicke and Salvesen, 
The Journal of Biological Chemistry, Vol. 272, pp. 25 1 7-23 (1 997)) by the Examiner. 
However, Applicants respectfully submit that this reference was filed on February 3, 2009 
in conformity with MPEP 606. Therefore, Applicants request consideration of this 
reference. For the Examiner's convenience, a copy of this reference is included herewith. 

Claim Objections 

Claim 1 5 is objected to because of informalities. Claim 1 5 has been amended, 
taking the issues noted in the objection into account Withdrawal of the objection is 
requested* 

Claim rejections - 35 U.S.C § 103 
Claims 11, 14 and 15 are rejected under 35 USC 103(a) as being unpatentable over 
Komori et al. (EP 1002874) and Glossary of class names of organic compounds (PAC, 
1995, 67, 1307, pages 1351-1396), in view of Bauman et al. (US Patent No. 4,265,810) 
and Ledis et al. (US Patent No. 5,731,206) and further in view of Kaminagayoshi et al. (EP 
0158964) and Ishimaru et al. (US Patent No. 6,127,138). Applicants respectfully traverse 
the rejection. 

The rejection contends that the tetrazolium compound of Komori could be 
considered as both a nitro and a sulfonic compound. The rejection then contends that it 
would have been obvious to replace the nitro and sulfonic compounds as taught by Komori 
with those of Bauman and Ledig. Applicants respectfully submit that the rejection is 
relying on the improper use of hindsight in the interpretation of the reference. 

In particular, the references are not faced with the same or similar problems. 
Komori aims to eliminate the external influence of reducing substances in measuring the 
amount of glycated proteins, particularly glycated hemoblogin in erythrocytes. Ledis aims 
to differentiate leukocytes while keeping them intact Bauman relates to synthesizing a 
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dye from a dye intermediate. A person of ordinary skill in the art of measuring glycated 
proteins in blood, as taught by Komori, would not turn to the dye intermediate of Bauman 
or the leukocyte differentiating reagents of Ledis. 

The rejection further contends that a person of ordinary skill in the art would have 
been motivated to modify the method as taught by Komori by using 4-aminoazobenzene- 
4'-sulfonic acid sodium salt of Bauman and 2,4-dinitrophenol as taught by Ledis with a 
reasonable expectation of success in order to provide a method of measuring the amount of 
a glycated protein. However, the references fail to provide any reason to expect that 
replacing Komori's tetrazolium compound with a nitro or sulfonic compound of Bauman 
and Ledis that is not a tetrazolium compound would not disrupt the measurement of the 
hydrogen peroxide. 

In particular, it can be clearly understood from Komori as a whole that this 
reference teaches the use of a compound with a particular ring structure, namely the 
following: 



to achieve a particular effect, namely eliminating the influence of any reducing substance 
when measuring the amount of hydrogen peroxide, which is highly susceptible to external 
factors. Komori fails to provide any guidance or any experimental data to show that 
replacing a compound having the above ring structure with a nitro or sulfonic compound 
that does not include the above ring structure would not disrupt the measurement of the 
hydrogen peroxide, let alone achieve the same effects as that of a compound having the 
above ring structure. 

Ledis, Bauman, Ishimaru and Kaminagayoshi do not remedy the deficiencies of 
Komori. Ledis is focused on the use of a lytic reagent that rapidly partitions whole blood 
sample into an essentially intact leukocyte fraction and a lysed erythrocyte fraction, and is 
silent as to the effect of the lytic reagent on the measurement of hydrogen peroxide. 
Bauman teaches the conversion of a dye intermediate to a dye. Ishimaru discloses the use 
of a metalloproteinase. However, Bauman and Ishimaru are likewise silent as to effects of 




N=N 
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a nitro or sulfonic compound that does not include the above ring structure on the 
measurement of hydrogen peroxide. Kaminagayoshi discloses alkylbenzene sulfonates, 
which do not correspond to any of the claimed compounds. Accordingly, even when 
combined, the references fail to meet the features of claim 1 5. Accordingly, claim 1 5 and 
its dependent claims are patentable over the references, taken alone or together. 

In view of the above, favorable reconsideration in the form of a notice of allowance 
is requested. Any questions or concerns regarding this communication can be directed to 
the attorneys-record, Douglas P. Mueller, Reg. No. 30,300, at (612) 455.3804, 



Respectfully submitted, 



52835 



HAMRE, SCHUMANN, MUELLER & 
LARSON, P.C. 
P.O. Box 2902 



Dated: 





Douglas P>Mueiler 
Reg. No. 30,300 
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Biochemical Characteristics of Caspases-3, -6, -7, and -8* 

(Received for publication, June 20. 1997. and is rwiaed form, August 4. 1997) 
Helming R. Steunfeket and Guy S. SaJvesenS 

From Tht Program in Apoptomu and CtU Death, The Bttrnham Institute, La Jatta, California $2037 



The observation that the nernatoda call death effector 
gene product Ced-3 U homologous to human interleu- 
kin-1 ^-converting ensyme (easpase-1) has led to the die* 
covery of at laaat nine other human caepasea, many of 
which are Implicated aa mediators of apoptoala. Signlf- 
icaat interest haa been given to aepeota of the cell biol- 
ogy and substrata specificity of this family of proteases; 
however, quantitative descriptions of their biochemical 
characteristics have lagged behind. We des cri be the in- 
fluence of a number of environmental parameters, in- 
cluding pH, Ionic strength, detergent, and specifio ion 
concentrations, fen ths activity and stability of four 
caspases involved in death receptor-mediated apopto- 
sis. Baaed on these observations, we recommend the 

% following buffer aa optimal for investigation of their 
characteristics in vitryz SO am p iperasineJVJV'-bis- 
C^ethanesulfonic a dd) ( PIPES), 100 met NaCl, 10 mat 
ditUotArettol, 1 mat EDTA, OUSb S-[(9-cnolamidopropyl>* 
dime.thylanunonio)*ft^iydroxy-l*propanesu2fonic acid 
(CHAPS), 10% sucrose, pH 7.2, Caspaae activity it not 
affected by concentrations of Ce f * below 100 aa* but is 
abolished by Zn** in the submicromolar range, a com- 
mon characteristic of cysteine proteases. Optimal pH 
values vary from &8 for caspase-6 to 1A for easpaee-8, 
and activity of all is relatively stable between 0 and 160 
mat NaCL Consequently, changes in the physiologic pH 
and ionic s tr e n g t h would not significantly alter the ae- 

• tivity of the enzymes, inasmuch as all four caspases are 
optimally active within the range of these parameters 
found in the cytosol of living ai ~ 



Apoptotie cell death is a process that enables mstaxoans to 
eliminate calls that are damaged, sdeloeated, or hava become 
superfluous, and Is characterized by controlled proteolysis of 
col hilar components ra suiting from activation of an ia-bout 
program (2. 3). The signal for ths execution of the cell art come 
from various itimuli: spedflo death receptor ligation (4), Ionis- 
ing radiation. (5), sntiraeoplas tie drags (9), and growth factor 
withdrawal <7). However, despite the variety of death signals, 
the hey features of execution appear to be quite shatter; the 
death signal converses upon the activation of a number of 
proteases, which in turn cleave protein substrates {0, 9\ thus 
giving rise to characteristic epoptettt morphology. 

Since the discovery that escf-3, a key effector gene of pro* 
grammed cell death in CatnorhabditU eUgant, exhibited ho- 
mology with interleuldn lp^nwunf enzyme (ICE 1 or 



* Ths costs of publication of thh artiefe vete dsfrsvsd in part by toe 
payment of case charges. This article must tharafere be hereby nuurfced 
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easpase-l), the involvement of proteolytic enzymes in apo ptosis 
has been en issue of significant interest (10-12*. This has 
resulted In the doning of several mammalian genes encoding 
ICE/Ced-3 homologues, known commonly as caspases (13), w - 
eral of which are important for promotion of the death pathway 
In mammals (reviewed m Re£ 9>. However, with the notable 
exception of caspase-l (14-16), Httlo attention has been given 
to ma hey biochemical properties of these enzymes, which is 
important for understanding the afreet of the Intracellular en- 
vironment on their activity. For example, changes In pH. redox 
potential, and 2n*~ concentration all have effects on ape ptosis 
(17-21). In the present article, we present a characterization of 
some of the basic biochemicaJ properties of four of the caspases. 
We have chosen to focus on those that play e central role in the 
apoptotie pathway initiated by ligation of the death receptors 
Fas and tumor necrosis receptor 1: caspase-3 (Yama/CFP32/ 
apopain), caspase-6 (afohS), caspase-7 {Lap3ACch3^CMHD, 
and eaepese-* (PUCEVMACH) (22^257. 

EXPERIMENTAL PROCEDURES 

Mattriaft- Actfrs oipw^ -c% -7. and ■> wemoaprasssd la Rxh- 
truhia eoli end isolated as described prerfoosly (22, 24, 2T). Tbm e*. 
praaslsa constructs fwcsspssseS, -6% end -7 caaUnnsdaeEe,tegBttb* 
C terminus ef ths mlWeaHh protein, wMi csspese-8 was constructed 
to have a Hia» teg at tha N Una bus rvpiadng leeidoas 1-216 of tbm 
symegen. The eoacenteeaeas ef the punned enaymeawets detstnttoed 
ftocs the absorbent* at 280 am based on the molar absorption eotfll- 
ciauts for the lajpain rttodeled from tha Sbelhoch ratatfonship (28k 
cespaaa-3 (^ - 28000 x' 1 aa" 1 ), oaapose<6 » 26000 m" j era - 1 \ 
caspaea-T^- 24510 x te| m'^ and eupast-8 {«„. - 27390 i^ 1 
cm- 1 ). Carbobeo3DXy^Ohx-Vsi^si>-7^BU coe- 
marto (SS-DBVD-AFC) wee purcoaesd from Basyae System Products. 
CTT was from Diagnostic Cbamleals Umited. Sueroee wee ftem 
MaUnekrodt AD other ebemicals ware from a*m*. Z-DEVD-flmns- 
mathyl kstoos ws* Uw kind gin of Joe Krebbs, IDDN r^srnaeeeiieals, 

Dttmrrninatian of As pH Dtpendma o/lae Cntpnm* Ths pH oV 
pandanc* oT the bydrolyeis ef Ow sabstrmls g.D&VT>AFC were evsio- 
ated in the pH range 3.5-10. The enxymelfareeetSan was carried out at 
27 *C in the MMae buflen: 20 nut MBS(pfl5^-6^),B>mM HBPES 
(pH 6^7^}, 20 auc PIPGS (p R *,9-«. 1). 20 mM Btauie CpH 73 -Ott or 
20 auc CHES (pH oontaioing Ned, DTT (ireshi, EDTA, 

CHAPS, end eucrose at sptfimted coffentretfoos as deacribsd tinder 
■RamUs sod Ikseaasion.* Per reasons diacoaeed later, the spumal 
bonV nsad ss a bash tor further studies wee 20 mv PiPtS, 100 mM 
NeCl, 10 sue PIT. 1 out EDTA, 0.1* CHAPS, 10» sucrose, pH 7.2. Tha 
ensyme ceecantratfoasuttd war* 1.2 nit Ceespaaa Tj, 16 nM (cespaee^l, 
9 an teespasa-7), sad 80 nM (caspase-8). The biiual rales of eaxymsne 
hyeMysis ware maaaevd by release or AFC own the substrate Z- 
DCVD-AFC <0.1 nut) as aobako at 505 ma upon excitation at 400 rum 
using a Perku*Bmer LS50B tumiamtmrmqiiippud with a tfaemastated 
plate raedar. Ths pH dsceodenees of the mtuel rates of hydrolysis ibr 
«H Jbur caspases eersflttsd toe ball sbsspe deecrfl>sd Ibr two iaoJstex 
gfoeps by the eomutav - O&wA x los^ -^VaofXi xpH - pK., 
-p^,) ♦ logipH - p/T.,) + muemjrCheEt3^i (28t 



enesutfooic add: CUBS, 24A^eydopesjiaioJaoMbeneeulibnfg sod; 
PIPES, |^parashWf^4rfs{2^lhsoeiulfi>oic acid); CHAPS, 3-K3-choJ- 
emhtepfepyWaethytsm add; 
»dne, tfM^th^^^X^T^x AFC, 7^oo-Mhfli>ocom- 
athyl coumerlm PaCB. pslyacrytsmiba gej aleetroohoresia. 
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caansee>B .'caspase-7 caspese-6 caacoss-3 



PB. 1. SDS-PAG* uejyeto of the pvrffled rwonUiiut 
esopuee. Appnmfaiotely 6 fig of escb csspssi ni elec t leph o ros o J Id 
a Ho* at SDS-PAGB sal (40), followed t*y rtdnlng wfth Coomio> 

eie Blue. The fri demonstrates the presence of the Isrffe sod email 
sabeniu disrectarietic of the eeti voted saxymes, tut well a* the jwrfvy 
o/ lh* preperslkm* ustd Id unostody. 



Thessneitrvityieffsrd&r** endCa** wvd«t«nnto»dtn optimal kufihr 
Cwlthcrul BDTA), nmtomtng vsry n y eBecenlrcno mcflpq, orCeCVas 

to reptooe DTT betaus* ll 4ms not ctulete doe to A* suds extent ex 
DTT. The iafloeos&e of the tepee nh rUon of (be reductsnl on the line 
eeaeHMty.wee osrsoitod lor csspese* tttdng verying concentrations of 
£«»STc*ptoothsnd. Tbe tohlbttian cf the cs^w by Zn- «ee fitted 
to en ecjoatfon dwfltpg sfenpto oeauMtitive laMMtton, e °- V^[i + 
(UC/WD x Q ♦ (CW>*WqjM9 usfeg ttefit*.01 (tt* 

Drtemdnotion of«Ae &usttten> a/fto Oapam* to fenfc SCnmiaV- 
The seesfavfry toward Me strength was dsteratissdmoptinudsuflar 
esntointng veryfaa CBDPBntrolfcirm of Nad as dteolbed abort. 

Dttorminaltan afih* to Vitro SUxtUny aftim Gaapa**—'!** *t*MIJty 
of the Jeer peepeeee wee detewatoed fey teeubeting the enzyme* Id 
optimal bafhr et0*GorS7*CAt vertom time potato, a osraple wee 
vdthdrswu end the activity was determined as described above. 

RESULTS AND mCUBStON 

The Caepqjee Hatarwlogpoi expression of the esepase* it 
required to obtain laffldeTit emomite of iterting materiel Cor e 
rigorous characterization, Although the mechanism is not un- 
derstood, when expressed fat & eaU, theee caspsses spontane- 
ously undergo what appears to be ealoproceisias; to yield the 
apprapsiate subuaits characteristic of the active enxymss(Fig. 
1). Processing at taterdomala Aap retiduee was confirmed tor 
all nf thfi mffm1rin«nt prirtTSffti frT ftTHUffag ftftht W ttrmfrri 
of the two snbamts (saa Baft. 22 and 37 for tether details). 
Note that both, the large and snail subuaits migrate as homo- 
geneous bands In SEEPAGE, with the exception of the Jerge 
subaxui of csspese-8, which, baaed on H- terminal eounenci&g, 
represents elternauvs cleavages at the C terminus of the large 
sobonit. The N-toxminal popUdee of caspasee-3, S t end -7 were 
also removed during proteasi ng; as dcmoziatrated to occnr dur- 
ing Fas-modiated apoptasjs in oiuo (22). C aa p asa 0 could not be 
expressed ea a fall- length protein and thus was ongtoeered 
with a 21-ceeidae tinker CM, 27) the! replaces theSlft-roeidua 
H-tarmJnal aagment removed daring its activation in vioo after 
Fee Ugatlen (2ft, 26). Coneequontiy, with the exception of the 
tornunal purification tags, the proteins are easentiaUj identi- 
cal la the forms identified or ex pe cted in uioo In epoptotic cello. 
On the basis of titration with the ectfr* ettoniiroctod ceepee* 
inhibitor 2-DBVtVfluortaaathyi ketone, all proteaaea were 
100% active* baaed en abeorbance at 280 nm, with the excep- 
tion of caapaae-8. which was 50% active. 

BffaU of SucToee and Detofent-Cammtn to aU the 
caapasee is a distinct preference Car eepartic add in the P t 



»4*A_JL> 



/ 

ofCaspases>3, »5> -7. and -8 

Table T 

Bffei cf removing tariotn compounds from lAe assay buffo- 
The efbeto efcova daecHbe the fractlooet activity to buffer without 
components relative to one cantolnmg them. 



CeipeMJ C*tp«j»4 Ctnqxxm-7 Cmpbm-S 


CHAPS 


0.59 


0.03 


0.39 


0.30 




0J5 




0.81 


0.92 


Ned 


0.^7 


1j69 


0.78 


0.97 



p os i t i on * In the present study, we have need Z-DEVIVAPC as 
the test substrate even though the four e&spaaes investigated 
exhibit soma degree or P« preference. Uee of this Bubatrate ia 
suitable, inaantnch as we are interested in the properties of the 
caapasee and not in the possible effects that the change of 
various parameters may have on the protein cnbetratee. 

Initially, the retirements for various componanto were in- 
vestigated in a buffer base d on t hat need by Thornberry tt al. 
tot caapase- 1 (11): 20 nut HBPES, 100 mM Nad 10 mu DTT, 
0.1% CHAPS, 10% sucrose, pK 7 A. Table X damonatratea the 
effects ef removal of soma of these component from the assay 
buffer. AH four caspases lose over 40% of then* activity upon 
removal of CHAPS from the buffer, and the effect ia more 
dramatic with caspase-6 than with caapaaea-9, -7, and -9. Only 
xninxff beneficial effect* are found with sucroc* andHaCi; in the 
case of caapas a) 8 , there ia a significant reduction in activity fa 
the presence of NaCL which win be djsenased in detail below. 
However, 100 mM NaCl la required In the assay buffer to 
maintain a consistent Ionic strength when varying pH. A rela- 
tively high concentration cf DTT 0-0 nut) [a required for fall 
activity of the recombinant snsytaos, They may be p reac tfvat ad 
by DTT and the DTT removed by gel nitration; however, ifnei- 
tharredudUigagetttnorEDTA Is pt event in the exchange buffer, 
the octiyf^decfiiiea rapidly, peeeq mahjy due to oxidetian of the 
ceialytic cysteine (data not ihownX 1SDTA (1 miO Uinoorporatod 
into the aasay buffer to avoid iaactfvetica by trace matale. 

Bffcct* ofpB— Only miner differences were oboerved in the 
pE profiles of the four caapases. The beU-shaped pH depend- 
ence signifies the existence of one active form of the enzyme 
with the increase in activity most likaly duo to the de-pretena- 
tion of the catalytic Cya residue. In this respect, the caapaass 
deaely resemble ether unrelated cysteine proteases in their 
activity pH profiles (30). Caspsse-3 was round to be active ever 
a broader pH range with an optimum ehghtiy Mg b* r than the 
other three (sea Fig. 2). Although we have analyzed the pH 
dependence of aU four enxymes as a eimple bellrshapad curve, 
there ia a aster than expected drop-off in activity at low pH, 
meat dearly oboerved with eaapaaes-3 and -6. This indicates 
that mora than one group ia prutonating, possibly another 
group an the enzyme, or the substrate carboxyiatois), trtssmuch 
as the thne>4irneneional structure of caspases*! and -3 dem- 
onstrates binding of unpratoaated side-chains in its sp edficity 
pocksta (31-33). The pH dependence of theee caapasee also 
indicates that they aU are faQy active within the pH range 
found in normal aa well as epoptotic cells, designs tod by the 
§had*d background inYig. 2{18, 21). It U possible that changes 
in pH during speptceis may affect csspsae ecUvity indirectly by 
altering the st r u c tur e of e particular set of natural suhstratea. 
However, tins hypothetical event would change only the sus- 
ceptibility of the substrate, not the activity of the csapases. 

aVfets of Ionic SCrengtfc— We used NaCl in the range 0-1 m 
in asasy buffer to address the dependence of ionic strength on 
csspaae activity. Differ on Hoi effects were found depending on 
the enzyme, with cesDasee-4 and -6 having airiy flat profiles, 



' Binding elto pomeactotore U to scrsrdsnco with U» oomeactotujr 
of Scbechter and Berger CU 
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Pox 4. BaaaatteiCy of th* foor emyxw to the ps eaeac o of ZoV. 
Caspian w«tb toeaneted trader optimal buffirr otoditkma, with DTT 
replaced by frmm|*Tnthinai t at the .indicated ceaeaolrajloB of Zd** 
and inHlml ntii ~ 



ef substrate hydrolysis Determined. The ippmnt 
fdr W to the mdMdnsl easpaeet ttfe™) ere &B 
X3 #i* frr rm»p— A L? elf fcr cvpw^imd L9 MM 




1t*W**10«1O«O9«1O««*19' 



FiarThepHdep«Jxlea^©ftbeftwc»*p«~«fb^ 
yew of tWtynlheOn peptide *utMtnt*ZJ)KVIXAFaTUd«pOT>a- 
tact v«s fitted to ft WJ shape eharaatcriiad by the following pK, 

at) and pJT^ * T.Tfer cospeaH&The •acdai w OhJelnta* the pH 
tengefamdtaiwmaJ aid apoptetkoeE*,^ 

pH(lfr;2U 




optimal 
lofNaCUafidiaitfa] 

rate of fcyWyaia fa the mbeeeeo of Had The eaoeU ana 
the nan of ionic strath oenvSy bond la Ou eyieeel(»4)i 



whirees caspases-5 and -7 demcnstrsUd maximal activity at 
a03 at and 0.25 H (Hf. 8). Although tha activity of caspaae-6 
Lata? than tha others at ionic strength to a r aaa sd , 
s of the anxyme* demonstrated substantial advene effect* 



Fto * r-«— ^^ ^ Mfc ^ jUM ^ aa fjNrfioaay p aaarcaptootaoiicl on 
lb* apparent hindiae; constant for Za** to oaapaaa 1. Tha tnflu- 

«Btt»ti^o!SmlO?!« »w ^Tl kin la^,^a2^4mM(BT^6 iaM 
0» 16 aw W, and S3 nut *OX, 



on their activity in tha phyefolegfc range of ionic strength (M), 
designated by tha thadtd background la Fig. 3, The apparent 
atahiUty to substantial dungee in ionic strsngtn indicates that 
Ada would not be limiting during commitment to epopCeem, 

Eff*ct9cfZn*+aitd Or 1 *— Several studios hare reported that 
2b s * inhibits apoptosis. Originally, this effect was believed to 
be doe to the inhibition of nndeaaes; however, eaapaas-6 (17) 
and, marc recently, easpaee-3 (20) have been fcund to be inhib- 
ited completely by 2mvZn , \ The fnflnrrur of transition metal 
ione on the activity of eysteine'preteasse has bean well estab- 
hohod fat a tony time; Cor Instance, members of the p epein 
iemfly are s ensitiv e to 2a**, mercury, and various organeme* 
cnrials (35, 86). Beeanse DTT ehatatea Zd**, we compared 
caapaaee far aearitivity to this ion in the preeeoce of 20 tan 
po&eraptoethanoi, which we daterminad to be the concentra- 
tion of this redootane required for optimal activity of the re- 
combinant enzymes {data not abown). Doe to the inherent 
tendency of ZnV to react with thiols, we can only obtain an 
apparent bin ding constant and, under these conditions, all die 
cespaess are inhibited by email amounts of fix**, although 
there are significant differences in the affinity (Fig. 4). 
Caspaae-e !s most readfly inhibited by Zn**, completely inac- 
tivated by Q.l mx, and ceapase-3 to the least sensitive, requir- 
ing more than 1 mat for complete laaetrvation. To estimate the 
real Wading affinity, we probed tha influence of reductent on 



PACE 10/12 • RCVD AT 10/22/2009 4:52:11 PM [Eastern Daylight Time) • SVR:USPTO-EFXRF-5/31 * DNJS:2738300 ■ CSID:61 2-455-3801 * DURATION (mnvss):04-32 



22/10/20CS 15:50 



612-455-3801 



HSML 



Page 11/12 



26722 



Biochemical Characteristics of Caspases-3, -6*. •7, and -6 







Cftspott-3 


Csapsse-7 






Paanaas Q 


Caspasa-8 



PtO. 6. tm Hiiro ttAbWty at the Oifputi. Th* stability of ibe 
Ofpun b optimal buffer el 0 *C (0* sad 87 «C <•) w«i ibteraassdby 
DMiuriog (fa* lasidueJ activity ai a function oftim*. 



the inhibition ofesa pas s 3 by ZJ^. Net surprisingly, then wu 
• significant rnftaonro of the concentration cf A-mereaptoetha- 
nol on th» gWo* rim to veins* cazrverajnsj on en ap- 

proximate value of 0.15 sac (Fig. 5), From these results, it is 
quite evident thai Zn** la a good inhibitor of tha esspssss, 
albeit very dependant on the thiol content, and therefore pre- 
sumably the redox potential of the celt The jn fl "ny» of Co 1 * 
was investigated in a slmilaT manner end was (bund to have no 
effect on the activity of any of tha caspases at concentntioni up 
to TOO mil (data not shown). Thus, the reported ndo of Ce** in 
epoptoeis (sea, for example, R«f. 37) ia unlikely to bo das to any 
effect on the caspases. 

2n Vitro Stability— On the basis of the fDrea^mg results, the 
optimal general easpaae buffer was designated as 20 dm 
PIPES, 100 dim H*C\, 10 kxm OTT, I mu KDTA, 0, 1* CHAPS, 
10% sucrose, pH 7JL The stability of the four caspases was 
tested by Incubating the enzymes at 0 *C or 37 *C in the optj- 
mal assay burner and determining the ectt vity si various times 
(Rg. 9X Nona of tha esapases showed any decrease In activity 
at 0 *C over the 150-min period Caspeses-3 and -45 retained ftill 
activity for 160 mm at 37 *C, whereas caspascs-7 and -8 
showed an appreciable decrease In activity. To verifr thai the 
decrease in activity observed at 87 *C with easpeses7 and -8 
was not due to aarnpls variation, tha experiment was per- 
mrmod withnyo djflarent pee paiattonaof these onsymaagfemg 
rise to almost Identical results, redneing the probability that 
the decrease in activity is associated with eampla variations. 
The reason fer the decrease in activity is not dear; however, 
SDS-PAGB analysis of caspases inenhatedatO"Cand37*Cmr 
lfiO min doss not reveal any indications of degradation (data 
not ebown). Based on these observations, the most probable 
explanation is a conformational change, possibly dns to slow 
dissociation of the eubunits after dilution into essay buffer, as 
originally described for easpaae- X (11). This assumption is I 



however, the glutathione balance would favor the reduced 
form, with the result that, once processed from their single 
chain zymogens, the csspsaes would be fully active. We do not 
rule out the possibility that natural easpaae substratee ere 
affected by changes m environmental parameters that would 
alter their ausceptihUity to specific proteolysis in vivo. In thai 
context, easpaae- 1 was shown to exhibit a marked salt depend* 
ence due to offsets of NaCl on the substrate pro4nt«rleukin-l^ 
but not en a synthetic peptidyl substrate (39). However, 
changes in the pH and ionic strength of the eytosol would not 
significantly alter the activity of the entymee themselves, in- 
asmuch sa all four caspases ere optimally active within the 
range of these parameters found within cell cytosols, irrespec- 
tive of their metabolic status. 

AekrumUdpntnti—Vf* thank Yuri Uxebeik for helpful discussion of 
this maauscript. Qiao Zhou for performing lbs active sit* titration ef 
tb* cessans, sad Aasamarle Price end 8cott Snipes for technical 
a ssi stan ce, Ws then* lot Krcbbe far providing us with Z-DBVD-flu- 
cromtthy! ketone. 
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